SEP-01-2009 10:36 



AMSRD-CC 



410 436 2534 P. 004 



RECEIVED 
CENTRALFAX CENTER 

SEP 0 1 2009 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
BEFORE THE BOARD OF PATENT APPEALS AND INTERFERENCES 

In re application of: Cheng J. Cao et aL Group Art Unit: 1645 

Serial No. 1 0/63 1 ,224 Examiner: Khatol S. Shahnan Shah 

FUed: July 28, 2003 

For METHODS FOR DETERMINING THE PRESENCE OF STAPHYLOCOCCAL 

ENTEROTOXIN A GENE IN A SAMPLE 
Attorney Docket No.: DAM 581-02 

Honorable Commis»o&er of Patents and Trademarks 
Alexandria, VA 22313-1450 

APPEAL BRIEF UNDER 37 CFR § 4137 

1. REAL PARTY IN INTEREST 

The Real Party in Interest for the above identified jqiplication is 
America, as represented the Seoetaty of the Army. The United States of America, as 
repiesoited by the Secietaxy of tihe Army, is the Real Party in Interest by astignment 
invenuirs. 

2. RELATED APPEALS AND INTERFERENCES 

Neither the appellant, ^e appellant's legal r^iesentative, nor the assignee know of any 
other appeals or inteifeiences 'which will have any bearing on the Board's decision in the 
poidiiig appeal. 

3. STATUS OF THE CLAIMS 

Claims 15, 23 and 24 are pending in the plication and have been finally rejected and 
are on appeal. Claims 1-14 and 16-22 have previously been canceled. 

4. STATUS OF AMENDMENTS 
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No amendments have been filed subsequent to the response filed September 23, 200S, in 
response to the examiner's non-final Office Action which was mailed on April 24, 2008. A final 
rejection was mailed on Januaiy 26, 2009, and a Notice of Appeal was filed on May 20, 2009, in 
response thereto. It should be noted that in response to an indication of allowable subject matter 
for dependent Claim 1 6 earlier in prosecution. Applicant amended Claim 1 5 to include the 
limitations of Claim 16 to place Claim 15 in condition for allowance. However, newly amended 
Claim IS was subsequently rejected in a later Office Action. 
5. SUMMARY OF CLAIMED SUBJECT MATTER 

The present invention pertains to a method of deteiminxng the presence of staphylococcal 

enterotoxin A gene in a sample. Moiie particularly^ to assays comprising nucleic acid probes and 

primers, and methods of usii« tfie same for detecting nucl^c adds associated with encoding or 

expressing staphylococcal enterotoxin A in a sample. Specifically, independent Claim IS now 

recites ''A method of determining ^ presence of st^hyloooccal enterotoxin A gene m a sample, 

comprising: contactmg a target mxcleic acid sequence which comprises a portion of the & aureus 

ent A gene encoding staphylococcal enterotoxin A, with polymerase chain reaction reagents 

specific for the target nucleic acid sequence, the polymerase chain reaction reagents including a 

primer selected finom the group consisting of a forward primer having a specific sequence 

selected fiom the group consisting of SEQ ID NO: 3, SEQ ID NO: 4 and combinati<ms thereof, 

and a reverse primer having a specific sequence selected fix>m the group consisting of SEQ ID 

NO: 5, SEQ ID NO: 6 and combinations thereof^ a polymerase enzyme, and a nucleic acid probe, 

vlierrin die nucleic acid probe further comprises: a nucleic add sequence that hybridizes to a 

portion of the target nucleic add sequence wherein the portion is unique to the nuddc add 
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encoding stsqihyloooccal enterotoxin A, and wherein the nucleic acid sequence of the nucleic 

acid probe is selected fix>m the group consisting of SEQ ID NO: 1, SEQ ID NO: 2 and 

combinations thereof; a reporter attached to a 5' end of the nucleic acid probe, said reporter 

cs^able of emitting a detectable signal; a quencher attached to a 3' end of the nucleic acid probe 

capable of substantially quenching the reporter and prevent emission of the detectable signal^ 

when fhe nucleic acid probe is intact» wherein the reporter becomes substantially unquenched 

when the nucleic acid probe is cleaved by the polymerase enzyme during amplification of the 

taiget nucleic acid sequence; amplifying the tazg^ nucleic acid sequence by thermal cyclings 

wherein the thermal cycling will amplify the target nucleic add sequence; and measuring the 

level of fluorescence in the sample subsequent to thermal cycling, and further wherein the level . 

of detectable signal is correlated to an amount of the nucleic acid encoding staphylococcal 

enterotoxin A in the sample, thereby quantitatively detecting the nucleic acid encoding 

stai^lococcal enterotoxin A in the sample.** Claims 23 and 24 are directly depradent from 

Claim IS and are fiirtfaer limiting thereto. 

Figure 1 depicts a target gene region [SEQ ID NO: 7] of a target nucleic acid sequence of 

the St^hylococcal aurew entA gene [SEQ ID NO: 8] that encodes staphylococcal enterotoxin A 

wherein sequences indicated by a single line represent preferred forward primers [SEQ ID NO: 

3] and [SEQ ID NO; 4], respectively, wherein sequences indicated by double lines represent 

micleic acid complements of preferred reverse primers [SEQ ID NO: 5] and [SEQ ID NO: 6], 

respectively, and wherein sequences indicated by dotted lines represent preferred nucleic add 

probes [SEQ ID NO: 1] and SEQ ID NO: 2], respectively, in accordance with the present 

invention. Also see specification page 1 3, line 10, through page 23, line 1 3, for description of 
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the assay method including the specific embodiment of Claim IS. See the specification page 23^ 
line 15, through page 26, line 21 , for description of the 'Reporters'' and "quenchers" of Claim 23 
and 24, respectively: 

6. GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 

(a) Whether or not Claims IS, 23 and 24, should be rejected under 35 U.S.C. §l03(a) as 
uiq)atentable over Letenre et al. (Molecular and Cellular Probes, voL 17, pp. 139-147, 2003) in 
light of O'Connell et al, (23*^ Aimy Science Conference, December 2002), further in view of 
Borst et aL (Infection and Immunity voL 61, no. 12, pp. 5421-5425, 1993 and sequence alignment 
# STAENAB) and further in view of Padmapriya et al. (US 2005y0233345Al and sequence 
aligojuent #AED45640). Claims 23 and 24 are directly dependent £x>m Claim 15. Therefore, if 
Claim 15 is aUowed Clainis 23 and 24 should also be in condition for aUowance. 

7. ARGUMENT 

(a) WheOer or not Claims IS, 23 and 24^ are unpatentable under 35 U*S.C. §103(a) over 
Letertic et al. (Molecular and Cellular Probes, vol. 17, pp. 139-147, 2003) in light of O^Connell 
et al. (23*^ Army Science Confeience, December 2002X further in view of Borst et al* (Infection 
and bnmuni^ voL 61, no.12, pp. 5421 ^5425, 1993 and sequence alignment # STAENAB) and 
further in view of Padmapriya ct al. (US 2005/0233345A1 and sequence alignment 
#AED45640). 

Claims 15, 23 and 24 were rejected under 35 U.S.C. § 103(a) as being unpatentable over 
tfie publications of Letertre et al. in light of O^Connell et al., further in view of Borst et al., and 
further in view of Padmapriya et al. Letertre and O^Connell were relied on to teach the mediod 
steps of real-time fluorescence PCR, while Borst was relied on to teach primers 00% identical 
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to SEQ ID NO: 3, 4 and SEQ ID NO: 5, 6 (see page 5423 and sequence alignment #STAENAB 
for SEQ ID NO: 3 and NO: 5.) It was also asserted Borst teaches "^primers and probes in the size 
of 20 to 21 bases in length from an entire sea gene having a length of 1443 bases (see Borst et al. 
pages 5422-5423 and sequence alignments for SEQ ID # 3, 4 and SEQ ID #5, ^ " Finally, it 
was asserted that Padxnapriya teaches '"primers of size of 20 or more nucleotides 100% identical 
to SEQ ID NO:l and 2 which target Siaphyiacoccus enterotoxin A gene and used in detecting 
Staphylococcus aureus causing fi^od poisoning (see abstract, claims and sequence alignment # 
AED45640).^. It is respectfully submitted that this argument is untenable and should be 
witlKfaawn because Borst and Padmapriya do not actually teach primers identical to those 
disclosed and claimed by i^licant» and tfaerefbie^ the combination of Letertre» O'Coimell, Borst 
and Padmapriya does not teach the primers and probes claimed by apjdicant in the claimed 
method. 

More specifically, the primer sequences taught in Borst are simply not designed for 

real-lime PGR and differ from applicants primers in several respects. Hrst, the primer 

sequences taught in Borst amplify a seqiience of 272 base pairs in length. On the other hand, 

target sequences diat are optimal for real-time fluoipgenic PGR are in the range of 5 0- 1 SO base 

pairs in length. Accordingly, applicant's primers amplify sequences of 101 and 99 base pairs in 

length. In addition^ Borst ^mply does not teach primers with sequences identical to those 

claimed by applicant Borst teaches an upstream primer of 5' 

AGCATACTGCAAGTGAAGTTG 3* and a downstream primer of 5* 

TTGTTGTCAACGTTAGGG 3*. These sequences are not matches with the primer sequences 

claimed by appellant in Claim 15. It is believed that any match foimd to £q>pellant'$ sequences 
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probably resulted from the fact that the entire sequence of Accession L22S6S was referred to in 
the Borst publication. L22S6S comprises the entire sequence of accession for the upstream 
r^on of the sea gene. Tbetefoie* it may include as part of the entire sequence those portions 
identified by applicant as SEQ ID NO: 3 and SEQ ID NO; S, hut that does not constitute a 
teaching of those specific primer sequences which ai^ only a small part (20 or 2 1 bases) of the 
L2256S Accession. FurthemM>re, the majority of SEQ IDs which are claimed and disclosed by 
appellant are not included in the L22565 Accession at all since it does not include the entire sea 
gCTe. Appellant has claimed specific primers ami probes ofabout 20 or 21 bases m 
an entile sea gene having a length of 1 443 bases* 

It is also important to note that while Claim 1 5 uses the open transitional term 
''comprising^ which is open-€»ded with respect to the overall method steps, it also includes as 
limitations "^a primer selected firom the group consisting of a forward primer having a specific 
sequence selected fiom the group consisH^ of SEQ ID NO: 3, SEQ ID NO: 4 and combinations 
thereof and a reverse primer having a specific sequmce selected fiom the group consisting of 
SEQ ID NO: S, SEQ ID NO: 6 and combinations diereor and "Svherdn the nucleic acid 
sequence of the nucleic add probe is selected fix>m the group consisting of SEQ ID NO: 1 , SEQ 
ID NO: 2." Thus, the specific primers and probes used in appellant's claimed method are 
specifically limited to the sequence listings recited by appellant in Claim IS. 

In the final Office Action, the examiner inccnrrectly asserts that the claim language "^a 

primer selected firom the group consisting of a forward primer having a specific sequence 

selected fiom the group consisting of SEQ ID NO: 3» SEQ ID NO: 4 and combinations thereof, 

and a reverse primer having a specific sequence selected fiom the group consisting of SEQ ID 

6 



PAGE 9l17'RCVDAT9/1/2009 10:35:24 AM [Eastern Dayli^^ 



SEP-01-'2009 10:38 



AMSRD-CC 



410 436 2534 P. 010 



NO: S, SEQ ID NO: 6 and combinations thereof.. and ^..>vherein the nucleic acid sequence of 
the nucleic acid probe is selected from the group consisting of SEQ ID NO: 1, SEQ ID NO: 2 
and combinations thereof. . is open language because the term ^having^ is used. It is 
respectfully submitted that this is incorrect because with respect to the primers the claim 
expressly recites **a specific sequence selected from the group consisting of SEQ ID NO: 3, SEQ 
ID NO: 4^ and specific sequence selected from the grtnq? consistir^ofSEQ ID NO: 5, SEQ 
ID NO: 6 and combinations thereof. . and with respect to the probe %vfaerein the nucleic acid 
sequence of the nucleic add probe is selected from ike group consisting cfSEQ ID NO: h SEQ 
ID NO: 2 and combinations thereofi.T* It should be clear that Claim IS is limited to the specific 
sequences recited in the claim by the language '^selected fiom the group consisting of" 

FurtfaCTnore, the Borst sequences violate several of the ]»imer set design guidelines that 
must be followed to obtain a set of primer and probe oligonucleotide sequences that will perform 
optimally in real-time fluorbgenic PGR. Specificallyt the two primers described in Borst are not 
suitable for use in identii>7ng the entA gene by real-time fluorogenic PGR for several reasons, 
including: (a) the amplicon being of 272 base pairs while real-time fluorogenic PGR optimally 
requires 50-150 base pairs; (b) Borst does not teach the melting temperature of their primer pair, 
and primer pairs designed for optimal performance in real-time fluorogenic PGR have melting 
temperatures between 58 and 60 degrees G; and (c) fhe downstream primer sequence taught in 
Borst violates the guideline for primer selection.tfaat no more than two of the five bases at the 3^ 
end of a primer be either G or G (Borst teaches a downstream primer with three G/G bases 
amoDg live bases at the 3' «nd of the primer). 
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Moreover, only one of the primers taught by Borst (that appearing in the text on p. 5423) 
binds a sequence inside the open reading fiame encoding the SEA protein. The other primer 
binds a sequence upstream of the promoter for the enfA gene* Hie use of this primer pair will 
&il to detect the gero if the gene has been excised fiom its native sequence and cloned behind a 
promoter that has been optimized for expression of the gene in another organism (as may be the 
case if the gene is used to oreate a genetically engineered biological weapon). Therefore, in 
addition to not being suitable for real-time PCR, the primers described on pages 5422 and 5423 
do not constitute a functioning assay directed specifically and solely at sequences that encode 
staphylococcal enteiotoxin A. 

Furtfaemioie, the primer sequences taught in Padmapriya are not the same as ^plicant^s 
daimed SEQ ID No: 1 and SEQ ID NO: 2. They simply are not 100% identical. Close 
inaction will reveal that Padmapriya's forward primer overlaps an internal portion of 
applicant's p^obe sequence SEQ ID: NO 1, not a primer sequence. Likewise, a close inspection 
of Padmapriya's reverse primer sequence reveals that it is not identical to or overlapping any of 
^licant's primer or probe sequences SEQ ID NO: 1 tiirough 6. 

In addition, the size of the amplicon resulting fix>m the use of Padm^mya's primers is 
301 bases in length, which is more than double the optimal size for real-time PGR, and therefore, 
can not be combmed with the teachings of Borst et al » or Letertre et al. to make optimal real-time 
fluorescent PGR assays* Finally, the oombhiation of prior art cited docs not specify probe 
sequences at all. 

Appellant readily acknowledges that the general practice of real-time fluorogenic PGR is 

well established among molecular biologists. However, the assay that is the subject of 
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Appellant's claims is a specific^ non-obvious application of the technique designed to detect the 
presence of nucleic acids encoding the cruA gene in a sample* The unique, non-obvious feature 
of the assay is the sequences selected to fonn the primer and probe oligonucleotides one would 
use in the peifoimancc of the assay . 

The examiner broadly asserts in the final Office Action that the '^choice of primers" is 
v^eQ established among molecular biologists. Appellant disagrees. Furthermore, this position is 
not in compliance mth patent examination procedures appellant has experienced in previous 
molecular biology patent aq^licadons. 

Appellant reiterates that the selection of ^cific sequences for PCR primers and probes 
isnot obvious^ A leseazcher should not e7q)ect optimal results^ or indeed, any resd^ 
m^ly selecdng random sequences 20 bases in length to serve as forward and reverse primers. 
All woriteis who design PCR assays must obtain several prinxer pairs aad test them empirically 
to detcmiine ^^ch pairs w<nk well (if any at all) under the dedred reaction conditions. While 
Letertre et al. do describe PCR assays that detect the eniA gene, the assays described are to 
2S-fold less sensitive than applicant's assays and are clearly not identicaL 

In a previous Office Action "die examine noted that one can not show non-obviousness 
by attacking references individually where the rejection is based on the combination of 
references. However, ^^liere individual references are relied on as teaching particular 
elements/limitations in applicant's claims, applicant is pennitted to argue that those individual 
references do not actually teach what the examiner is asserting they teach, and therefore, that a 
prima facie case of obviousness has not been established. Such is the case here> where applicant 
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is arguing that Borst and Padmapriya do not, in fact, teach primers and probes which are 1 00% 
identical to those of SEQ ID NOs: 1 -6 as claimed in Claim 1 5. 

In summary. Claims IS, 23 and 24 axe on a{^eal and based on the foregoing remarks and 
arguments should be considered in condition for allowance. Accordingly, it is respedfiilly 
submitted that the pending claims are patentable and in condition for allowance. Early 
reooDsaderation and wi&drawal of the rejections is earnestly spHcited, as is allowance of the 
claimed subject matter. 



Respectfully submitted. 




DATE 




Attorney for Applicant 
Registration No. 39,908 
Tel. No. (410)436-1158 
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8. APPENDIX OF THE CLAIMS ON APPEAL 

Claiib IS. A method of determining the presence of staphylococcal cnteiotoxin A gene in a 
sample, comprising: 

contacting a target nucleic add sequence which comprises a portion of the 51 aureus eni 
A gene encoding staphylococcal enterotoxin A« with polymerase chain reacticHi reagents specific 
for the target nucleic acid sequence, the polymerase chain reaction reagents including a primer 
selected from ^ group consisting of a forward primer having a specific sequence se]ected fiom 
the group consisting of SEQ ID NO: 3, SEQ ID NO: 4 axul coml^naiions theieof, and a reverse 
prixner having a specific sequence sdectcdfiom the group consisting of SEQro 5, SEQ ID 
NO: 6 and comlmiations thereof^ a polymeiase ensyme, and a nucleic add probe, \^erein the 
nucleic acid probe further comprises: 

a nucleic acid sequence that hybridizes to a portion of the target nucleic add sequence 
wherein the portion is unique to the nucleic add encoding staphylococcal enterotoxin A, and 
wherein the nucldc acid sequence of the nucldc add probe is selected fiom the group consisting 
of SEQ ID NO: 1 » SEQ ID NO: 2 and combinations thereof; 

a reporter attached to a 5* end of the nucldc add probe, said reporter capable of emitting 
a detectable signal; 

a quencher attached to a 3* end of the nucldc add probe capable of substantially 
quenching the reporter and prevent emission of the detectable signal, when the. nucldc add 
probe is intact» wherein the reporter becomes substantially unquenched when the nucleic add 
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probe is cleaved by the polymetase enzyme during amplification of the td2*get nucleic acid 
sequence; 

amplifying the target nucleic add sequence by thermal cycling, wherein the thennal 
cycling will amplify the target nucleic acid sequence; and 

measuring the level of fluorescence in the sample subsequent to thermal cyclings and 
fiirther wherein the level of detectable Signal is correlated to an amount of the nucleic acid 
encoding stapbylococcaJ enterotoxin A in the sample, thereby quantitatively detecting the nucleic 
acid encoding staphylococcal enterotoxin A in the sample. 

Claim 23. The method of claim 1 5, v^^^erein the reporter is selected fiom the group consisting of 
1^dimethylaminonaphthyl-S sulfonate, 1 -anilino^-naphthalcnc sulfonate, 2-p-touidinyl'*6- 
naphthalene sulfonate, 3-pheiQrl-7-isocyanatooouniarin, 9-i$oihiocyanatocacridine, N-(p-(2- 
benzoxazolyl)phenyl^naleimide, benzoxadiazoles, stilbenes, pyrenes* 6-carboxyfluorescein, 
tetrachloro-6-carboxyfluorescein, 2,7-dimethoxy-4,5-dichloro-6-carboxyfluorescein, hexachloro- 
.6-carboxyfluoiescein, S-carboxyfhiorescein, 6-carboxy-2%4,7,7'-tetiachlorofluarBscein, caiboxy- 
X^ihodamine and 6-carbo3gr-4%5'-HiicUoio-2%7'-dimethoxyflu^^ 

Claim 24. The method of claim IS, vsiiercin the quencher is selected from the group consisting 
of 6-carboxytetramethyIiiiodamine, tetramethyhhodamine and 4-(4-dxniethylaminophenylazo) 
benzoic acid« 
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9. EVIDENCE APPENDIX 

No evidence pursuant to 37 CFR §§1*130, 1 .131, or 1,132 has been submitted in the 
present plication. 
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10. RELATED PROCEEDINGS APPENDDC 

No other appeals^ inteiferraioes or prior judicial proceeding exists for the present 
application^ therefore^ no copies of prior decisions rendered by a Court or the Board is available. 
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